This paper demonstrates effects of economic convergence processes on the foreign exchange behaviour in a monetary modelling approach. Since the exchange rate represents the relative price of two currencies, commonness of stochastic trends between the fundamental determinants of supply and demand of the underlying monies restricts exchange rate movements to transitory fluctuations. In the spirit of optimal currency areas, this has the potential to serve as a criterion for an all-round integration of two economies. Empirically, such a constellation is found between Australia and New Zealand, whereas diverging trends in money and interest rates characterise the relation of Australia towards the US.
Introduction
The notion of a "fundamental" value of exchange rates has become standard in economic science, media and politics. However, this large circulation is hardly based on extensive success of the underlying theory in applications to real-world issues; far more, the discussion on long-run equilibrium rates is regularly initiated by considerations on the prevalence of allegedly "irrational" exchange rate fluctuations, that is major deviations from equilibrium. The present paper demonstrates that despite this problematic situation, there exists a straightforward link between processes of international economic integration and the fundamental exchange rate behaviour.
The relevant theoretical basis is provided by monetary exchange rate models (Dornbusch (1976) , Frankel (1979) , and others), which connect the foreign exchange to influences of fundamental variables like income, money supply, interest rate and inflation. In time series econometrics, assessing the implied relationship has attracted a considerable quantity of empirical research; a comparison of modelling approaches is given in Cheung et al. Moersch and Nautz (2001) however pointed out, that such "reduced-form" estimations lack clear economic interpretability and do not account for the presence of multiple cointegrating vectors in any meaningful way. While these authors stressed the importance of money demand functions and purchasing power parity (PPP) as building blocks of their empirical model, the underlying paper adopts an explicit cross-country perspective: In detail, I concentrate on the consequences of the state of international economic integration for the exchange rate of the involved countries. As such, the exchange rate is basically seen as the relative price of two currencies, which is determined by the interplay of according money demand and supply. Logically, bivariate cointegration between the corresponding determinants of those market forces rules out persistent shocks to the price and so can even lead to stationarity of the exchange rate. Such a situation should typically occur in case of extensive convergence between two countries, mainly regarding real, nominal and policy developments.
This conceptual approach, as described in more detail in the following section, merits featuring at least two points: On the one hand, it explicitly connects various theories of economic integration to the functioning of the foreign exchange. For example, this 1 involves an interesting view on prerequisites and desirability of common currency areas.
On the other hand, useful guidelines for the empirical treatment of time series properties in the monetary exchange rate model are provided. For illustrational purposes, in section 3, I first demonstrate the effects of strong economic integration taking the relationship of Australia and New Zealand as an apparently suitable example. Afterwards, the exchange rate of the Australian dollar towards the world's leading currency, the US dollar, is considered as benchmark case. The last section summarises the main points of the investigation.
Economic Integration in a Monetary Model
An exchange rate describes the price of one currency in terms of another. Conventional monetary theory (e.g. Frankel 1979 ) consequently models this exchange relation as the outcome of the interaction between demand and supply of the involved monies. In a first step, the according domestic and foreign market equilibria can be specified as
Therein, m t denotes log nominal per capita money, p t the log price level, y t log real per capita income, i t a single-period interest rate, π t = ∆p t the according inflation rate and E t the conditional expectations operator. All coefficients are defined positive, since income naturally raises money demand, whereas the interest and inflation 2 rates, representing opportunity costs of holding money, have an adverse effect. While long-run price homogeneity is assumed in the term m t − p t , deviations are allowed in the short-run by γ differing from zero. Regarding the income elasticity, one might expect a one-to-one relationship with money demand, hence φ = 1. In the present context, taking per capita values is not typical, but proves useful for adopting the income convergence concept explained below; at the same time, the numerical effect should cancel out between the two concerned aggregates money and income.
Through the price levels, the equilibria of national money demand and supply are connected to the formation of the exchange rate s t (defined as log domestic currency units per foreign currency). A very general type of sticky exchange rate adjustment mechanism can be written as
2 For further interpretation on the role of inflation, see Goldfeld and Sichel (1987) .
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where the equilibrium rate s t = p t − p * t following PPP. The expectations in (3) are formed assuming that per period, the exchange rate reacts to PPP disequilibria with the adjustment speed θ, which is usually found to take positive values close to zero. The expected inflation differential enters with strength δ, which I do not set to unity, because such a restriction would not be compatible with observed substantial deviations from PPP equilibrium.
As the last model equation, the uncovered interest rate parity (UIP) provides a link between exchange rate expectations and the interest differential:
The zero arbitrage condition requires differences between nominal asset yields to be offset by expectations on revaluation of the currencies underlying the respective investments.
The role of potential risk premia is not directly addressed in this paper.
Combining equations (1), (2), (3) and (4) leads to the following expression for the log exchange rate:
Following straightforward intuition, the right hand side comprises the relations of the variables governing the national monetary sectors: At first, excess supply of the domestic currency logically raises (depreciates) the exchange rate. In contrast, high domestic income drives up money demand, leading to appreciation. With θ normally taking very small values, the interest differential enters with a negative sign: High domestic yields attract capital inflows, which appreciate the exchange rate. Only for θ growing large, the hypothetical case of continuous PPP and flexible prices, the adverse effect λ on money demand would overweigh. Finally, domestic inflation expectations weaken the currency in line with common sense theory.
From an econometric point of view, equation (5) certain "all-round" economic integration encompassing money, output, interest rate and inflation. In contrast, if one or more spreads are non-stationary, the stochastic trends representing permanent deviations from those "inexistent equilibria" should be directly picked up by the exchange rate through relation (5) . Since this describes the case of cointegration, a stationary error correction term should exist between those variables, which affects the exchange rate development in addition to the stationary fundamentals spreads already representing distinct cointegrating relations. Notwithstanding this discussion, PPP still implies that the exchange rate non-stationarity is offset by the differing price level trends, leading to a stationary real exchange rate.
The above argumentation is based on validity of the monetary exchange rate model.
In this, the factors contributing to exchange rate movements are evidently restricted to the ones from the underlying fundamental theory. The following applications will show that this view is not inappropriate for tackling the main point of this paper, namely the connection of exchange rate behaviour to economic convergence. Nevertheless, depending on the concrete empirical example, further variables such as government spending or oil prices can clearly be thought of exerting influence on model and time series properties of the exchange rate. Without going into detail, a close comovement becomes apparent for all pairs of economic aggregates. The exchange rate surely reveals a strong autocorrelation structure, but nonetheless, a tendency of mean reverting can be deduced from the graph. This impression shall be checked by formal unit root tests, since analysing the long-run properties of the monetary exchange rate model requires establishing the degree of integration of the involved variables in a first step. For the empirical procedure, exchange rate, GDP and money are logged and multiplied by 100. Table 1 Table 2 presents ADF tests performed on the respective international differentials.
Since the four spreads are found stationary, they can be treated as cointegrating relations in an error correction model. Additionally, the lagged exchange rate level can be interpreted as a single-variable stationary relation, which is necessary for avoiding misspecification. This view is supported by a trace test 3 (Johansen 1995) , which confirms the presence of five cointegrating relations between the nine variables on the 5% level, but yields no evidence for any higher rank. Hence, I specify an error correction equation for 3 The specification of the underlying model is discussed in the following. 
As the money spread clearly failed to reach significance, it has been removed. All remaining coefficients carry the expected signs, describing the appreciating effect of GDP and interest rate as well as the depreciating effect of inflation. The exchange rate is included in levels, because it has been found stationary. Note that this represents a simple autoregressive reparameterisation of the conventional error correction form, which does not alter the underlying model structure. For calculating the long-run impacts on the exchange rate, one has to take its lag polynomial into account. In this, the income 
Australia -United States
For Australia and New Zealand, extensive economic integration appropriately explains exchange rate stationarity in the light of the argumentation from section 2. Now, this section shall provide complementary evidence on the external relations of Oceania. For this purpose, I concentrate on Australia because of its size and probable leading role; thereby, representing the common benchmark case, the United States are chosen as the foreign country. Basically, the same comments on data as in the forestanding section apply. However, the sample can now already start in 1984:1, comprising the whole AUD floating period. The US interest rate is represented by the 3-month CD rate, and money supply now by narrow money M1, which produced much more logical results than M3.
The graphs are displayed in Figure 2 .
Apparently, the comovement proves much weaker than in the case of New Zealand. Especially the policy-relevant variables M1 and short-term interest rate do not seem to be predominantly governed by common forces. Before addressing cointegration, at first Table   3 gives an idea about data integration. Unsurprisingly, all variables are found non-stationary, including the exchange rate. There- 
Again, the signs of the coefficients do not lack plausibility. For determining the long-run impacts quantitatively, again the lag polynomial in the level representation of (7) has to be considered. While the money elasticity had already been restricted to unity, the 
Concluding Summary
In a word, this paper demonstrated the influence of real and nominal economic integration processes between two countries on their exchange rate. Theoretically, the monetary approach connects the fundamental variables money, income, interest rate and inflation to the value of the currency. In case of cross-country convergence of these determinants, marked by stationary international differentials, exchange rate stationarity comes as a 6 Again, bear in mind the annualisation.
logical consequence. Therefore, this can be interpreted as a criterion for full economic integration in real, nominal and policy terms.
An interesting implication refers to the theory of the optimal size of currency unions between countries: In case of symmetric behaviour of the most important macroeconomic variables, maintaining an autonomous monetary policy exclusively orientated towards domestic needs loses its necessity. By the same token, the importance of absorbing countryspecific shocks through reactions of a flexible exchange rate would shrink considerably, since in presence of cointegration, the concerned variables will revert to their long-run equilibria. 7 Consequently, this describes a situation, where potential merits of a common currency are likely to exceed the costs, which are mainly connected to the loss of sovereign monetary policy and exchange rate flexibility.
As an intuitive example, such a constellation has been shown characterising the relationship of Australia and New Zealand. The differentials between the fundamentals money, income, interest rate and inflation were interpreted as cointegrating relations affecting the course of the exchange rate as implied by the monetary model. Besides favouring a common currency area, the results give support to the current political efforts in creating a unified internal market in the two Oceanic countries.
In contrast, money and interest rate of the United States did not cointegrate with their Australian counterparts, indicating substantial differences mainly in monetary policy.
Nevertheless, cointegration between the exchange rate and the money and interest differentials led to a sensible specification of the monetary model. Therefore, the nonstationarity of the AUD/USD exchange rate is evidently linked to the stochastic trending factors in interest rates and monies. Of course, depending on the exact choice of data, sample, methodology and model specification one may in general arrive at differing conclusions about the cointegrating properties of the model variables. Nevertheless, the two empirical case studies exemplify the essential principal behind the present economic approach.
The main contribution of the underlying study lies in explicitly connecting convergence processes to the foreign exchange and uniting basic economic intuition with formalised econometrics. Analysing the time-series properties of the theoretically relevant variables allows both determining areas of strong economic integration as well as identifying the sources of non-stationary exchange rate behaviour. In this respect, the current approach should therefore be able to improve on precedent exchange rate modelling. Admittedly, 7 In addition, synchronous cycles would reduce the persistency of those transitory movements.
broad empirical evidence on exchange rate properties seems to make it unlikely finding a relevant number of cases fulfilling the stationarity criterion. Even so, many pairs of countries, which are generally under-represented in the US dollar oriented literature and for which the perspective of a common currency might appear promising, probably bear a definite potential for future research.
